Human immunodeficiency virus type 1 (HIV-1) is the principal causative agent of AIDS in Central Africa, Europe and the Americas. Individual isolates have been shown to be highly divergent both in their nucleotide sequences and their biological properties, such as cell tropism and replication efficiency (Evans et al., 1987) . Serological studies of West African patients with AIDS led to the discovery of a second human lentivirus named HIV-2 (Clavel et al., 1986) . HIV-2 is morphologically identical to but serologically distinct from HIV-1; antibodies to most HIV-1 proteins do not cross-react with those of HIV-2 (Clavel et al., 1986; Brun-Vezinet et al., 1987) , whereas nucleic acid sequencing reveals identity which varies from approximately 60 ~ in the gag and pol regions to approximately 30 to 40~o in the env region . HIV-2 is closely related to primate lentiviruses which were first isolated from rhesus macaques (Daniel et al., 1985) but subsequently found to originate from African sooty mangabey monkeys (Fultz et al., 1986) ; these isolates are called simian immunodeficiency viruses (SIV), SIVMA c for macaque isolates and SIVsMM for the sooty mangabey monkey isolates. Other lentivirus isolates from African green monkeys (Fukasawa et al., 1988) and African mandrills (Tsujimoto et al., 1989) in the wild appear to be distantly related to both HIV-1 and HIV-2. To date, several isolates of HIV-2 have been sequenced and it appears that HIV-2 isolates may be more divergent than those of HIV-1 Zagury et al., 1988; Dietrich et al., 1989; Franchini et al., 1989; Kuhnel et al., 1989) .
To extend further knowledge of HIV-2 variability we undertook the complete nucleotide sequencing of one isolate of HIV-2 (HIV-2cAu2) and compared the sequence to those of other HIV-2, SIV and HIV-1 isolates.
The isolation and molecular cloning of HIV-2cAM 2 have been described previously in detail (Tristem et al., 1989) . Subclones of one clone (2CAM2 11/1) were constructed in the Bluescript vector or in M13mp18/19 and fragments of proviral DNA from 2CAM2 11/1 were sequenced using a commercial kit (Sequenase version 2; U.S.B.) and the dideoxynucleotide chain termination method (Sanger et al., 1977) . Oligonucleotides (5'GAAT-TAGCAGAAGCAGATCTAGAAGA 3' and 5' TATTGCAGGATCCATCTGTCTAGAAG 3') spanning positions 3266 to 3716 of the 2CAM2 11/1 polymerase gene were synthesized on an Applied Biosystems DNA synthesizer and were used as amplification primers without further purification. Polymerase chain reactions (PCRs) were performed using a GeneAmp Kit (Cetus) and 1 ktg of the DNA from which the library had been constructed. Samples were subjected to 35 cycles of amplification consisting of a 1 s 55 °C annealing step, a 30 s 76 °C extension step and a 1 s 94 °C denaturation step.
Biological characterization of HIV-2cAM2 showed that it replicated readily in phytohaemagglutinin-stimulated peripheral blood mononuclear cells as well as in the human leukaemic T cell lines Molt 4, Karpas 45 and CEM; it also infected the monocytoid cell line U937. Hence it appears to have as wide a tropism in vitro as does the ROD strain of HIV-2. However, when clone 2CAM2 11/1 was electroporated into the T cell line Molt 4, no overt c.p.e, was observed.
The nucleotide sequence of HIV-2cAM2 was 9685 bp in length and similar in size and identical in genomic organization to those of other HIV-2 isolates (Fig. 1) including vpx, which is absent from HIV-1 isolates but present in viruses from the HIV-2, SIVMAc, SIVs~M and SIVAGM groups (Hu et al., 1989) . The gag and pol gene products have approximately 90 to 93~o amino acid identity with those of the HIV'2ROD,NIHZ,ISY isolates and approximately 78 to 87~o identity with those of SIVsMMHa,MACMM142,MAC251. The HIV-2D2O5 isolate is unusual in that it appears to be equally related to both other HIV-2 isolates and SIVMAc/SM M isolates . Comparison of the gag andpol gene products of2CAM2 11/1 with those of other isolates shows that it appears to be more closely related to SIVMAct*2 and SIVsMMH4 than to HIV-2D205 (see Fig. 2 ). Thepol gene contains an in-frame stop codon at position 3523 resulting from a single G--,A base change which alters the reading frame from a tryptophan codon to a stop codon. To determine whether this was a cloning artefact, oligonucleotides complementary to sequences 5' and 3' of the stop codon were synthesized. The PCR was performed using these primers on the DNA that had been used to construct the original library. The products were cloned into M13mpl8 and, of the 10 clones sequenced, three contained a stop codon like 2CAM2 11/1 whereas the others encoded tryptophan as expected (data not shown). Several sequenced isolates of HIV/SIV have in-frame stop codons or deletions; of these, most have been found to occur in the nef, env or vpu open reading frames Tsujimoto et al., 1989; Zagury et al., 1988; Myers et al., 1990) . Indeed, a high proportion of HIV proviral clones are thought to be defective in vivo (Meyerhans et al., 1989) .
The env gene product, which tends to be the most variable of the three major open reading frames in HIV, shows approximately 80~o identity when compared to HIV-2ROD,NIHZ,ISY and approximately 70~o with SIVsMM and SIVMA C. The env gene product of 2CAM2 11/1, like those of gag and pol, also appears to be more closely related to the SIV isolates than to HIV-2DZOS. This is true for every gene product of 2CAM2 11/1 with the exception of the tat and nef genes.
During compilation of Fig. 2 we found that the vpr gene of 2CAM2 11/1 was similar to the vpx gene of SIVAGMTYO. In fact, the SIVAGMTYO VpX gene appears to be as closely related to the vprgene of2CAM2 11/1 as it is to the vpx gene. Further comparison showed that the vpr and vpx genes of all HIV/SIV isolates are similar to each other (Tristem et al., 1990) .
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